Hideo Hattori reported the first case of a mediastinal cyst with features characteristic of a Mullerian cyst in 2005.
Introduction
Presence of primary congenital mediastinal cysts is reported to be a rare condition, and it is found only in 10-12% of mediastinal masses [1] . When Hattori reported for the first time, a case of a mediastinal cyst with features characteristic of a Mullerian origin, he confirmed that the cyst was lined by ciliated non-stratified cuboidal to columnar epithelium with no cytological atypia [2] . These epithelia cells were positive for estrogen receptors (ER) and progesterone receptors (PR) [1] . Those features signaled towards the possibility of Mullerian origin of the cysts. Following his first report, Hattori further undertook a study of the prevalence of estrogen and progesterone receptor expression in mediastinal cysts [3] . Extra genito-urinary tract or pelvic cysts of Mullerian origin are rare and have been reported mostly in the skin and the retroperitoneal cavity of female patients [4] [5] [6] .
Case Presentation:
A 56-year-old female ex-smoker with a 20 pack-year history. She has a past medical history of asthma. In July 2010, she developed dry cough with occasional production of green sputum and associated mild shortness of breath. However, she revealed that this shortness of breath has been ongoing for the previous 5 years. A course of antibiotics was prescribed in August 2010 by her GP and a chest x-ray was requested. The possibility of pleural thickening at the base of the left lung was described on the chest x-ray. Following the course of antibiotics, her symptoms improved significantly. However, she re-presented in October 2010 at the respiratory clinic with pain between her shoulder blades which responds to ibuprofen. General physical examination was unremarkable. A CT chest and abdomen was then ordered.
Imaging
The CT showed a well-defined soft tissue mass in the left paravertebral location. The soft tissue mass measured 1.5 x 3 cm and located in the left paravertebral location at the level of the aortic arch. There is no bone destruction, no spiculation and no evidence of infiltration into the lungs. The vertebra at that level also appeared slightly deformed suggestive of long standing pressure from the mass. A small atelectasis at the left lung base was seen. There is no mediastinal or axillary lymph node enlargement. Radiologically, the mass was regarded as benign [ Fig. 1A and 1B] . Accordingly, the patient had MRI of the chest. Correlation and comparison is made with the recent CT scan. The described left paravertebral mass on the CT is of cystic nature on the MRI sequences. There is no evidence of erosion of any adjacent structures [ Fig. 2A and 2B]. The lesion was also subjected to PET study and the left sided upper thoracic paravertebral soft tissue mass showed no uptake of FDG, further reflective of a benign etiology.
Surgery
The patient underwent surgical intervention, the cyst has been removed with mini-thoracotomy. The patient had uneventful recovery. 
Discussion
The classification of mediastinal cysts based on probable causes or origin was first attempted by Currie and Gale in 1941 [7] .
Simmon et al. (2013) stated that primary congenital mediastinal cysts are rare and account for 12 to 30% of all masses encountered within the mediastinum. Bronchogenic/foregut cyst are the most common and accounts for approximately 50% of all primary congenital mediastinal cysts [1] .
In 2005, Hideo Hattori described a cyst of probable Mullerian origin arising in the posterior mediastinum [1] [2] . This cyst was then named Hattori cyst [8] . Thomas-de-Montpréville and Dulmet in a retrospective study of a series of 163 consecutive mediastinal non neoplastic cysts, found cysts matching the description of the so called Hattori cyst in 9 cases (5.5%) [ 9] .
However, only 17 cases of Hattori cyst have been reported worldwide by 2014 [10] .
Extra genito-urinary tract or pelvic cysts of Mullerian origin are rare and have been reported mostly in the skin and the retroperitoneal cavity of female patients [4] [5] [6] .
All cases of Hattori cyst reported to date have been in females, with majority of patients being aged between 40-58 years and only one case, originally reported by Hideo Hattori, aged 18 years old [3, 11] .
All cases of patients with Hattori cyst described so far have either been asymptomatic or presented with cough and chest pain [3, 10, 12] . In other recent cases, the patient presented with history of intermittent chest pain, shortness of breath and transient numbness down her left arm [13] ,or intermittent chest tightness [14] (Tab. 1). The defining immunohistochemical characteristic of the cyst described by Hattori was its positivity for estrogen and progesterone receptors [3] . Batt et al., in describing the first case of mediastinal cyst with Mullerian differentiation from the United States, noted that on the basis of histology, immunohistochemical staining characteristics, and the presence of estrogen and progesterone receptors, they conclude that the patient had a benign mediastinal paravertebral endosalpingiotic Mullerian cyst, identical to that described by Hattori [15] . Simmon et al. in addition to also demonstrating nuclear positivity for ER and PR in their cases also showed these to express the novel pan-Mullerian marker PAX8 (paired box gene 8) and WT1 (Wilms' tumor protein 1), features that support Mullerian differentiation [8] (Tab. 1) .
The origin of Hattori cyst is unknown and remains a subject of speculation. Mullerian cysts in the female pelvis can develop from Mullerian duct remnants or coelomic lining undergoing metaplasia. However, no embryonic Mullerian structure has been identified in the mediastinum, pleura or pericardium [15] . Moreover, mediastinal structures are not regarded as part of the secondary Mullerian system and it is rare for a Mullerian cyst to be located outside the female pelvis [8] . The skin and retroperitoneum are some of the reported locations outside of the pelvis [4] . This peculiar unexplained location therefore makes Hattori cyst not only an interesting but also an intriguing finding [16] . They may be considered part of the Mullerian Choristoma group described by Batt et al. relying on Ludwig's theory to explain this phenomenon [17] . Batt et al. in specific reference to Hattori cyst has suggested that the lesion is derived from the primary Mullerian tissue similar to postulated pathogenesis of Mayer-Rokistansky-Kuster-Hauser syndrome (MRKH) [15] . Hattori and other authors also argued that the apparent rarity of this cyst of Mullerian origin in the literature can be attributed to misdiagnosis as bronchogenic or other commoner cystic lesions in the mediastinum [1, 3] , or misplaced mesothelium and mesenchyme with characteristic of the secondary Mullerian system of the mediastinum [2] . This suggestion if true will imply metaplastic changes of the mesothelium into a ciliated epithelium type.
Hence, Hattori is of the opinion that all cysts diagnosed as bronchogenic or neurogenic cyst should be stained with hormone receptors (ER and PR) [3] . This is important in defining the lineage of this cyst.
Associated clinical factors noted in some of the patients presented previously include hormone replacement therapy, obesity, previous gynecologic diseases and abnormal hormonal profile with high serum estradiol level [5, 9, 14] .
None of the above factors were noted in our patient. Our case clearly demonstrates a cyst in which the radiological, histological, and immunohistochemical profile is consistent with a Hattori cyst. As with all previous case reports, the cyst in our case was present in the paravertebral space and the patient aged 56 years within the 40-60 years bracket aside from the first case described by Hattori who was 18 years old.
conclusion:
It is recommended to include the Hattoriʼs cyst in the differential diagnosis of posterior mediastinal cysts. Their nature is benign; however, surgical removal with thoracotomy or thoracoscopy is advisable to alleviate patient symptoms and obtain the proper tissue diagnosis.
